The present study compares the experience of pregnancy and delivery among in-vitro fertilization (TVT) parents (45 couples), other formerly infertile parents (35 couples) and fertile parents (35 couples). All deliveries concerned primaparous women and singleton births. In addition, the burden of fertility treatments was investigated. Results show that the psychological burden of the treatments exceeds the physical burden. Fertility treatments were judged very worthwhile. Complications during pregnancy were more frequently reported by IVF mothers and other initially infertile mothers than by fertile mothers. However, controlling for the older age in both formerly infertile groups (TVF and non-FVF), no significant difference was found. No differences appeared regarding the evaluation of the development of the delivery. FVF parents and other infertile parents evaluated the pregnancy as more stressful than fertile parents. However, mothers experienced their delivery as more exceptional, and fathers experienced the pregnancy as more exceptional. In addition, IVF fathers enjoyed the pregnancy more than fathers from the other groups. Key words: burden of treatments/delivery/experience of IVF/ gender differences/pregnancy Introduction ,
Introduction
,
In-vitro fertilization (IVF) is still an exceptional way to produce children. However, the percentage of children bom after IVF is growing rapidly. Approximately 1% of the firstborn children in Western countries are born after IVF. Research concerning children born after IVF was directed initially towards investigating the possibility of congenital disorders (Yovich etal., 1985; Lancaster, 1987 : Wennerholm et al., 1990 . In addition, there was interest in the cognitive and sensomotoric development of IVF children (Mushin et al., 1985 (Mushin et al., , 1986 Yovich et al., 1986; Raoul-Duval et al., 1990) . No substantial differences were found. More recently, the development of singleton pregnancies following IVF has been intensively studied. There are indications of higher risks in comparison with normally conceived pregnancies (Beral et al., 1990 ; MRC Working © European Society for Human Reproduction and Embryology Party, 1990; Wennerholm et al, 1991; Doyle et al., 1992; Tan et al, 1992; Wang et al, 1994) . As yet, little is known about some areas of IVF. This concerns especially the experience of pregnancy and delivery by the parents. In addition, little is known about their evaluation of the medical investigations and treatments.
Most couples who are eligible for IVF have gone through a large number of medical investigations and treatments. A long period of infertility was ended through a successful IVF treatment. The question may be asked, how do these couples evaluate the physical and psychological burden of these investigations and treatments afterwards? A second question is, how do couples evaluate the pregnancy and birth they have striven so long for? Do they perceive pregnancy and delivery differently from other couples as far as development, enjoyment, exceptionality and stress are concerned? This present study addresses these questions, and is part of a larger research project about family relationships following IVF.
Materials and methods

Research population
The research population consists of two groups of long-standing infertile couples, one having had their child via IVF and the other having had their child without IVF. Only singleton births have been included. Long-standing infertility is defined as a minimal duration of 4 years between the first attempts of the couple to have a child and the birth of their (first) child. In addition, a group of fertile parents who had their first child were used as controls in this research.
Instruments
The burden of fertility investigations and treatments prior to the successful pregnancy was measured by means of two questions. One question concerned the physical burden, the other one concerned the psychological burden. Both questions contained a 5-point answering range. Value 1 stood for 'no burden at all', value 5 stood for 'an extreme burden*. It was also evaluated if the treatments were (afterwards) considered worth the trouble. A 3-point scale was used. Value 3 stood for 'very worthwhile', value 1 stood for 'not at all worthwhile'.
Respondents were asked to evaluate the development of the pregnancy on a 3-point scale. Value 3 stood for 'thriving', value 2 for 'minor complications', value 1 stood for 'major complications'. The same question was asked for the delivery. The respondents were also asked to evaluate their personal experience during pregnancy and delivery. More specifically, the following dimensions were presented: enjoyment, exceptionality and stress. A 3-point scale was used. The extreme values were, enjoyment: (3) 'very pleasant', (1) 'unpleasant'; exceptionality: (3) 'very exceptional', (1) 'ordinary'; stress: (1) 'relaxed', (3) 'stressed*.
Research procedure
The patients' files from the IVF clinic of the Leiden University Medical Centre were used in the selection of the IVF group. The other group of long-standing infertile couples (without IVF) were also selected from the Leiden University Medical Centre (infertility clinic) files. A control group was also investigated. This control group was composed of parents who did not have any fertility problems and who were also not expected to incur serious medical risks during pregnancy and delivery. In The Netherlands normal pregnancies and deliveries are largely taken care of by midwives, and birth often (32% of nulliparae) takes place at home. The control group was selected from the files of two midwives' practices situated in the neighbourhood of the hospital. The pregnancies and deliveries in the IVF group and the infertile group without IVF were in most cases taken care of by gynaecologists and birth took place mostly at the hospital. The IVF pregnancies were followed by a different physician than the one who participated in the IVF procedure. In addition, the pregnancies in the infertile group without IVF were not followed by a physician who participated in previous investigations and treatments.
Before the survey, a pilot study was carried out involving five couples from each group. The survey was carried out in the period between June and December 1993. A written questionnaire with an enclosed letter signed by the physician or the midwife was sent to each couple in the sample. A reminder was sent to those who did not react to the first mailing. The questionnaire consisted of closed and open-ended questions. Partners were explicitly asked to fill out their questionnaires separately, without consulting each other.
Response
Questionnaires were sent to 65 IVF couples, 67 formerly infertile couples without IVF and 100 fertile couples. The response for the IVF group was 45 women (69%) and 40 men (62%), for otherwise infertile 35 women (52%) and 33 men (49%), and for fertile couples 35 women (35%) and 28 men (28%).
Considerable differences were found in the response rate among the three groups. The survey consisted of an extensive questionnaire, containing a great many personal questions. This questionnaire, with an enclosed letter (signed by the medical specialist or midwife), was sent directly to the respondents. Later, a sole reminder was sent to those who had not reacted to the first mailing. A response percentage of 40% is normal for this research method (Heberlein and Baumgartner, 1978; De Leeuw and Hox, 1985) . The response obtained from the IVF group was obviously higher than the rest (almost 70% of the couples), which might be interpreted as a 'courtesy effect', a feeling of obligation inducing these couples to do something in return for the medical assistance they had received. The response obtained from the non-IVF infertile group was approximately 50%. In this group a minor courtesy effect could still be present, because the couples had received extended medical care. Presumably we cannot talk about a 'courtesy effect' for the normal fertile couples as they received only the standard assistance. Therefore, their response was the lowest (35% of the couples), which is acceptable for this kind of survey.
Description of the research group
The mean age of the IVF mothers at the birth of their child was 33.3 years (fathers, 34.5 years). For the otheT initially infertile mothers (no IVF) the mean age was 31.6 years (fathers, 34.6 years). For the normal fertile parents the mean age at the birth of their child appeared to be significantly lower: mothers 27.6 years (/-test: P < 0.001), fathers 30.9 years (/-test: P < 0.001).
To judge their representativeness, the three groups were compared to each other on three sociocultural aspects. No significant differences •Significant difference between both initially infertile groups (IVF and non-IVF) and fertile group, P < 0.05 (t-test).
were found regarding participation in employment, religious convictions and educational level (x 2 -test).
Analysis
Concerning the variables related to fertility treatment, a comparison was made between the IVF group and the initially infertile group without IVF. Two comparisons were made concerning the variables about pregnancy and delivery. First, the answers of all infertile couples (with and without IVF) were compared with the answers given by the fertile couples. In addition, the answers of the IVF couples were compared with the answers given by the other groups (fertile couples and initially infertile couples without IVF, together). The analysis of the judgement about the development of pregnancy and delivery has been restricted to the answers given by those directly involved, i.e. the mothers. Medical problems connected with pregnancy and delivery are more numerous among older women than among younger ones. As a consequence of their infertility, the initially infertile mothers in the sample are older than the fertile mothers. Therefore, the age of the mother has been taken into account in the analysis concerning the evaluation of the development of pregnancy and delivery. •Significant difference between both initially infertile groups (IVF and non-IVF) and fertile group: P < 0.05 (f-test). tSignificant difference between IVF group and both other groups: P < 0.05 (/-test).
IVF: treatment, pregnancy and delivery
Results
Evaluation of treatments
The psychological burden of fertility treatments was compared with the physical burden. It appeared that the IVF parents and the other initially infertile parents perceive the psychological burden as significantly greater than the physical burden (see Table I ).
In addition, a comparison was made between the IVF group and the initially infertile group (without IVF) with respect to the physical and psychological burden of the treatments they had gone through. No significant differences between the two groups were found.
Both women and men judged fertility treatments as very worthwhile. Among men, the past treatments were judged more worthwhile by the IVF fathers, than by the fathers from the initially infertile group without IVF. No significant difference was found among mothers (see Table II ).
Development of pregnancy and delivery
The reporting about the development of delivery and pregnancy was compared among the three groups. As mentioned before, the fertile group consisted of women treated by a midwife. Women with major complications during pregnancy or expected risks during delivery are excluded from care by midwives and referred to a gynaecologist This has to be taken into account when evaluating the comparison.
IVF mothers and other initially infertile mothers reported a significantly higher level of complications during pregnancy than fertile mothers. A total of 42% of the IVF mothers mentioned minor or major complications during pregnancy. In the other initially fertile group this percentage was 38%, and among fertile mothers 23% (see Table III ). However, the development of the pregnancy also correlated significantly with the age of the mothers (r = 0.23, P = 0.007). Younger mothers reported a more thriving pregnancy than older mothers. IVF parents and other formerly infertile parents are older than fertile parents; therefore, age may be a more important factor in this respect than fertility history. Indeed, regression analysis showed that only age was the significant variable. Controlled for age fertility history did not remain a significant factor in development of pregnancy. No significant differences were found in the frequency of minor or major complications during delivery. In all three groups 50% or more reported a delivery without any complications. In their judgement about development of delivery, IVF mothers and other initially infertile mothers gave answers similar to those of fertile mothers.
Evaluation of the experience of pregnancy and delivery
The experience of pregnancy is evaluated as more stressful by IVF mothers and other infertile mothers than by fertile mothers. Regarding the experience of enjoyment and exceptionality, no significant differences between the mothers were found. Fathers from the initially infertile groups (with and without IVF) experienced pregnancy as more exceptional and more stressful. When IVF fathers were compared with the other fathers, it appeared that FVF fathers experienced the pregnancy of their wives as more exceptional and more pleasant than other fathers.
IVF mothers and other initially infertile mothers experienced the delivery as a more exceptional event than fertile mothers. No significant differences were found among the fathers (see Table IV ).
Discussion
Couples who try to solve their infertility problem by seeking medical help, and who do not succeed very quickly, usually go through a considerable number of investigations and treatments. In most cases, women bear the lion's share of these treatments and investigations. Strikingly, they evaluate (just like the men) the psychological burden of this process as greater than the physical burden. Between couples who have gone through IVF and couples who have had other fertility treatments there is no difference in this respect. In addition, no difference was found between these groups regarding the level of the physical and the psychological burden. It appears that IVF, compared with other fertility treatments, is not an exceptionally heavy treatment.
When the past treatments and investigations are evaluated, both men and women judge them as very worthwhile. However, we have to bear in mind, that the couples in this study have had a child eventually. Among couples where medical help has not been successful, this finding may not be confirmed.
Initially infertile mothers (with or without IVF) report complications during the pregnancy more often than fertile mothers. They evaluate the pregnancy as less thriving. Partly, this may be the result of the way in which the control group was selected: women visiting midwives and planning to have home deliveries. However, it turned out that even using this selected group for comparison, a history of infertility per se did not result in a significant difference regarding the development of the pregnancy. When differences in age between the groups were taken into account, the evaluation of the development of pregnancy did not show significant differences among fertile and initially infertile (IVF and non-IVF) mothers. This is due to the fact that the higher frequency of complications during pregnancy is also associated with the older age of the woman. Regarding the delivery, there also appeared to be no significant differences in the evaluation of development. However, we have to bear in mind that these results and analyses concern self-reports. Medical judgements about the quality of pregnancy and delivery may be different from the judgements of the women themselves.
It is not surprising that IVF couples and other initially infertile couples experience the pregnancy as a less relaxed process than fertile couples. First, these couples report more complications during the pregnancy. Furthermore, the period of infertility problems of the past may have lead to psychological stress (Van Balen and Trimbos-Kemper, 1993 ), which may not be completely resolved. Finally, couples may evaluate pregnancy as very precious: their one chance in a lifetime. Worries about the outcome of such a 'precious' pregnancy may also lead to a relatively high level of stress.
Initially infertile mothers (with and without IVF) experience the delivery as a more exceptional event than fertile mothers. The background of a long period of infertility may be the cause of this perception. An event that was doubtful ever to take place has finally occurred. Men from the FVF group and, to a lesser degree, men from the initially infertile group without FVF, experience the pregnancy of their wives as more exceptional than men from the fertile group. In addition, men from the IVF group enjoy their wives' pregnancy very much. Furthermore, men from the IVF group consider the medical treatments as more worthwhile afterwards than the men from the initially infertile group without IVF. It appears that a history of infertility, especially when FVF is used, leads to a stronger involvement of the husbands in the pregnancy. In this aspect, IVF pregnancies surpass normally conceived pregnancies.
